
~ 

d. Overtopping Potential

As indicated in paragraph 5.1.a, a storm of magni tude
equivalent to the SDF would cause overtopping of the dam to a
height of 1.4 feet. Computations indicate that the dam can -r
pass approximately 10 percent of the PMF (or 20 percent of the -

~

SDF) wi thout being overtopped.

- 19



SECTION 6: STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

The embankment appeared, at the time of inspection , to be
generally outwardly stable. However, some indications of
possible distress were noted. Included among these are cracks
in the bituminous pavement on the crest, a small section of
pavemen t fa i lure , tilting of the downstream stone masonry wall
and two zones of seepage. An accurate determination of the
severity of the observed seepage and other indications of
possible distress cannot be made without further investi gation
beyond the scope of a Phase I inspection.

b. Design an d Cons truc tion Data

Analysis of structural stability and construction data for the
embankment and spillway structure are not available.

c. Operating Records

No operating records are availabl e for the dam.

d. Post Construction Changes

No records of any post construction changes are available.

e. Seismic Stability

White Meadow Lake Darn is located in Seismic Zone 1 as defined
in “Recommended Guidel i ne for Safety Inspection of Dams,”

I

• 20
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which is a zone of very low seismic activity . Experience
indicates that dams in Sei smic Zone 1 will have adequate
stability under seismic l oading conditions if stable under
static loading conditions. White Meadow Lake Darn appeared, at
the time of inspection , to be generally outwardly stable.

• 

4

21

- ~~_ ~~ • —-•-~~~~~~~~~~~_



-
~~
—---- -

— - -.-- -~~~~
- - -_•— - •—

~~
_

SECTION 7: ASSESSMENT AND RECOMMENDATIONS

7.1 Dam Assessment

a. Safe ty

Based on hydraulic and hydrologic analyses outlined in Section 5
and Appendix 4, the spillway of White Meadow Lake Darn is
assessed as being seriously inadequate . The spillway is not
able to pass one-half of the PMF and darn failure would significantly
increase the downstream hazard over that which would exist
wi thout darn failure .

The dam appeared to be generally outwardly stable based on
field inspection. The observed seepage, cracks and other
signs of possible distress are not considered to be an immediate
indication of instability . However, sufficient data is not
ava i la ble to al l ow a comple te assessmen t of the presen t struc tura l
condition of the dam and appurtenances.

b. Adequacy of Information

Information sources for this study include 1) field investigations,
2) USGS quadrangle sheet, 3) aerial photography from Morris
County, 4) consul tation wi th maintenance and operation personnel
for the Property Owners ’ Association and 5) topographic map
from Township of Rockaway.

The informati on obtained is sufficient to allow a Phase I
assessmen t as outl ined in “Recommended Guidelines for Safety
Inspection of Dams.”

22
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Some data not availabl e are as follows:

1. Stream and lake gaging records.
2. Description of dam embankment structures and material .
3. Construction records.
4. Post construction records.
5. Description of foundation materials.
6. Construction and as—built drawings.

c. Necessity for Additional Data/Evaluation

Additional evaluation is considered necessary in order to
assess the structural stability of the darn. The evaluation
should be based on investigations as outlined in paragraph
7.2.c.

7.2 Recommendations

a. Remedial Measures

Based on hydraulic and hydrologic analyses outlined in
paragraph 5.1.a, the spiliway is considered to be seriously
inadequate.

Therefore, it is recomended that a professional engineer
experienced in the design and construction of dams be engaged
soon to perform more acurate hydraulic and hydrologic analyses
relating to the spillway capacity. The analyses should more
accura tely determ ine runo ff character istics of the wa tershed
and should refine the discharge capacity of the spiuiway and
the downstream channel capacity.

23
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Based on the findings of these analyses, the dam and spiliway
should be modified to prevent overtopping of the dam resulting
from a storm equivalent to the SEW. In the interim, a detailed
emergency operation plan and warning system should be promptly
developed . Al so, during periods of unusually heavy precipi tation,
around the clock surveillance should be provided.

It is further recommended that the followi ng remedial measures
be undertaken by the owner in the near future.

1) All trees on the embankment should be cut off at
ground l evel .

2) The submerged portions of the spiliway and inaccessible
portions of the outlet pipe should be inspected for
distress and deterioration wi th the lake drawn down.
Concrete surfaces in the spiliway should be sand
blasted and coated wi th an epoxy sealant after all
cracks are thoroughly inspected and pressure grouted.
The outlet pipe should be renovated if necessary.

b. Maintenance

The owner of the dam shoul d in it ia te in the near futu re a
formal program of annual inspection and maintenance for the
dam. The inspection should be performed by a professional
engineer experienced in the design and construction of dams
and the observations and measurements should be recorded on
standard i zed check list forms. Inspection check—lists and
complete records of maintenance should be included m a  per-
manent file available for public inspection.

Repairs should be performed as requ ired and the following
maintenance should be performed annually: remove trees from

- 24
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the embankment , fill and stabilize eroded area , clear debris
from the spillwa,y and the downstream channel . The current
practice of periodically lowering the lake for maintenance
purposes should be continued and at least once every five
years the lake should be completely drained to permit a
thorough inspection and repair of the dam and appurtenances.

c. Additional Studies

A professional engineer experienced in the design and construc-
tion of dams should be engaged soon to investiga te the structural
stability of the darn. The investigation should include all
measures necessary, such as: dye testing, borings and corings,
to assess the structural stability of the dam.

A detailed topographic survey of the dan and area around the
darn , based on USGS datum , should be undertaken by a qual ified
l icensed land surveyor or profess ional eng ineer in the near
future. The survey map should become part of the permanent
record mentioned in paragraph 7.2.b.

25
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PHOTO 5
DOWNSTREAM FACE OF NORTH SECTI ON OF DAM
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PHOTO 6

DOWNSTREAM FACE OF SOUTH SECTION OF DAM

WHITE MEADOW LAKE DAM
30 APRIL 1979
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PHOTO 7
PAVEMENT FA ILURE ON DAM CREST

S

PHOTO 8

OUTLET WORKS O P E R A T I N G  M E C H A N I S M

WHITE MEADOW LAKE DAM
30 APRIL 1979
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PHOTO 9
BRIDGE DOWNSTREAM FROM DAM
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PHOTO 10

DOWNSTREAM CHANNEL

WHITE MEADOW LAKE DAM
30 APRIL 1979
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CHECK LIST —

HYDROLOGIC AND HYDRAULIC DATA

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS : Mainly wooded

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY ) : 753.0 (320 acre-feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): N.A

ELEVATION MAXIM UM DESIGN POOL : 755 1

ELEVAT I ON TOP DAM:_____________________________________________________

SPILLWAY CREST: Concrete Weir

a. Elevation 752i
b. Type Uncontrolled Weir
C. Width 20 feet
d. Length 29 feet • 

-

e. Location Spillover~owns tream side of dam
f. Number and Type of Gates N.A .

OUTLET WORKS: Gated Pipe

a. Type 36” corruga ted metal pipe with lift gate

b. LocationAt center of s~illway

c. Entrance inverts Unknown

d. Exit inverts 744 9

e. Emergency dra i ndown facilities : Open nate

HYDROMETEOROLOG ICAL GAGES : None -

a. Type N.A.

b. LocationN.A . •

c. Records N.A.

— MAXIMUM NON-DAMAGING DISCHARGE :

(Lake stage equa l to top of dam) 76 c.f.s.

- 

_ _  

A



- - - - -—---~L----~~ ~~~~~~~~~~~~~~ 
-
~
-

~~
—- 

~
—
~~

-
~
- 

——

~~~~~~~~~

— --- -

APPENDIX 4

Hydrologic Computations

- I !
~~~~~~~~~~~~~~~ T1±IJ~~~J



STORCH ENGINEERS Sheet_____ of _____

Prolect ~~~~~~ ~~~~~ £‘-~~~~~/~~~~~~ ~~~~~~~ ~~
-“

~~~~~~~ Made By ~~~~~~ Date ~ ~~~ - 7(7

— _________________________________________________________Chkd By Date __________

/11. ‘-f~’pe
\

k~~~~ e 7  
-

\ J - ç~’h;t~ ~1~~~1,L4//

\~~~~~~~
‘ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~

d’1,’ /*‘pe L.4 / ~~ /5 ei,i-ect/~ c~.p~~~~ee1#~i e~f ~ /h,i’4~

~Ie~a4,i~’i f-ake. - Tik ~~~~~~ ~~~~~ qrap/~ 7d
o ü’h,i~,

M2i14c~u LaI~e Z 4~~~ ;5 r~-~ S~~~ oj - ou~ -f / ô~~ r

- fro,s-, A-j,~. /-h~p~ £4~~e an4 rc’iio~’ ~~YO~~1 Cuh,#.~

~~~~ L.ak€ uqt~~,- ~/~~~/ a,-~~ ~~~~~~~ ~~~~~~~~~~~

Of O.C  P i’-~ ~ ~~Cf 1e1, f f O i ~-7~

Es,cJc.ce4 Ca/ c v/ 4 1, cr , - -

4 
~~~

/#-j ca /c~i/at,c,,, 74
~’p _ ~~~~

P~ir 1 8 ~‘/i-~ Ce~/ c v / ~~1’s e j - ~ -*c r ~uh; 1~~ t-~fr.4~1ot.u

Lake., .
Po ’r t  ~ Sre~cIi A n a l y s i s



Part -4 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- —

~~~~~~~~~
—

~~ 
-- -a - - - - --



— - - 
~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~

STORCH ENGINEERS Sheet / of &
Project ‘~/1 ~1t p~ L1 i< ~ Made By ~c?i~ Date c—1~ -79
— ____________________________________________________________Chkd By ~~ ~ I? Date ( ‘j  )

~ ~.‘ -::-~

/1~j dvo Iog,c A-v~e 1I L~~/ s

Rt iiwif  (1
~~~(ve1 va.p h &~ /-#~~c - i - b 8

~~~~ OH~~, an4 h~,fg4 b~, 7I-,-~ / l fo~Y, 7L,1~4

7~c,/ ~ i t t~~7/ e,4 - e. ~~~~~ (.9 

~~~~

• ~~~~~~~~

rt-~~1-,~~~ 7~?1-’1

• Z~rai;i~ -~. ~~~~~~ (
~ 1u~~~cj.e4 

-

~~~~~~~~ ~~~~~~~~~~~~~~ ( ~~~~~~~~~~~~~~~~ (4~c ,,,
Cd I ~ 

- 

O. / 5 ‘
~
, / h ~-.

• l I / lf ~~ Oj’- C e i C ,1r ti-r -,e~~ $~/ ~~~~6 7- gç

~~~ Ov~~y / a  
~~~ = / 7oo  J#.

Slope = O IL
~~~ fra v~~./  

- 

=

Of c~lia~ iiie~/ ~J~/o ci Z 2o o
= 0.0 .3

~~~ / Of Ira ~ e / = zr

7~~ ~ ( f 7 o o  -
~ 

•l2 0 o~~~) ~~~~~J ~ o•~~~ It, ,
_ _ _ _ _ _

—---

~ 

—— ---- --- -- -
~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



r~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-—- “

STORCH ENGINEERS Sheet ~ of ~
Project M~~ 1+~/’~ L~’~ ke 1~~s~ Made By ~E’L Date ~~~

-‘t
~
’--:~~~

— 
_______________________________________________________ Chkd By 

~~~~~~ 
i t~~ Date ~J77~

~~~~~~~~ o-j - C~ t e,, ,’,-e’!-h~ ,-, ~
__l.~J 

~ 
~~~~~~~~~~~~~~~ o~’ ~~~~~~ ~~~~

-
~~~~~

“

SC$ A/o~uo~~ rc* pi4
• 

- p~~~7/ -

24o ’

L_

O, 2/  / ) ~—

~~~~~ of Cc e 71,crl  b-~1 ~Z epb f
P3 / 4 -?~

“q~z&f db~,Gk oj- f~Pp (s e~c(

d~~f~~~/ ”~~-1 ChO~ /
2.14

tc _

1”s-i~e o~ C~ ea~,#kq~ -,;i1 “1 134 F~4.~
L 

~‘-
—
~-i~4 Ct ~~~ r/ a i i ~f ffo~u ‘~~ 1’
O 4  ~~O~~~~II I1t~~S CO 42 ,j ~,

~~~~~ 
2. 14

~
- 2

/  /7c-O 4

V 0~~2.

71•• 2t . ’1~, ‘iIIi. 7 O.~~~~ 4 ,- ,

e / 1-’ ° ‘-“ 4- ii p- •

= O •4 ~~ .t 0. 24 o ,~~~~ I 7j~-,

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
_ _ _ _  -A



~
I•

~ 
~~~~~~~~~~~~

STORCL-I ENGINEERS Sheet 3- of 8

Project / / 7’ IA ke. Z~a ni Made By Re.. Date ~~~~~
— ‘~~~- ~7

_________________________________________________________ Chkd By Vt-~ ‘ Date t
’) 

~~J 
‘i~~~~

I—o r (-1&C - I

L,S -e 7~ a r 7 / ~~~~~~. ‘ 

-

b.7~~ a.~~ 0,41. 4~~.

La /z e or~t~~~~ V0f~~~~~ 
- 

- 

-

ii~t/ -vV~~~~~1, osl 7’~~ e:s C.1.S c~-5 q 4~~~-,~t /  ?i~0t~~

- 

E(~~~~~ C f-i.~~~.L.) Jz~7 c e  Ar e4 (4~~)

- L~~2.O

- 

/i&c. - i —  
~~~ p . .

~~
, c~~~ii ~~~~~~- t e p~~

c1’~~’-A1~~. kC.i lC~I ~~~~~~~ r /øt c~€ ar~~
a,--ie--/ £/ ~~~

...‘- 

-- ----—- —-~~~~~~~~~~~
-- -

~~~
—

~~-.—------
- - •

~~~~~~~~~~~~~~
--- -



- —-•~-— -- —- --~~~~~ -----—•- -~-—-~ 

STORCH ENGINEERS Sheet 4 of ~
Project /‘- l-i’ Ht~/~~~ ~~ O k~~~~ PC~~~ll Made By ‘~~

‘
~~ Date T / ~~~71

________________________________________________________ Chkd By c iir Date / j  J i~

N-~ I-40p e L&ik~~

_ _
A

-d

_
~L4~~~~i / !]~I~T 1 JT~

~~~~~~~~~~~~~~~~9~~~4 fd 1 J ~~~~~ J~L I ~E10
, 

4~~~~~~~
._... 

-
- . 

. ~~1>LAr~4

- 

_ _ _

_ _ _ _ _ _ _ _ _ _ _ _

~~p I L.L~~%iAY ~~C T,c N A A 

-



-
~ 

~~~~~~~~~ -~~~~~~~~~

STORCH ENGINEERS Sheet ~ of 8

Project I - I -f /-#r~p-e~ 1.c~ ke 1~’vi- i Made By ~eL Date ~~~~~ ~~
— CI&d By ~7hi’ Date 1/ ~

) 7~J

cp/LLw~
qy 1~~~C,-1.4I?(,~ 

-

cp~ii~~a ~ dl sc/) ar9 e ~~~~~~~ oveJ- L~~~ i ’ ~ a-t i~~ o

/e .’e/.s Lq~ i(I ~ i2-l7?cti~~ / e~~ 17-, ~ L , aii 4 L. -~~~

‘~~ ~pe s~~~ / c 1  - ‘f-i ~� 4 - Cre~~-f e ce  i-

a” i ’Y L z ~‘s ci ci~afr-p ~~rc�~~ i~~e,,-

lfru~119 c ,/ a4~.- Secl, d, - ,  .

~~ c~a- # - 1h e  C~~/ c~~/ a-t e4

ri-1€~. ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ ~~~~~ 
-

~ C L./~~ — c 71or P1~i~~~ ).t/ ~#-e~# 
-

- ti~e~~ ./

- 
C ftc S€c C~t4ArA~’ Cre.~f 36

‘iC -~~ (.u€ Ir is Ic’ tu a ~i4 ct 0 (-ii?, 1$,

‘5 cI-iaI~~~ u , T/ ~~ £ff~eci’ of- ta,/ ,’-.e~p-

/~ c~1i- ~ij -icet s~i -/- . ñ ro~’ql~ ~‘�1iine~’e 
~j’

tai/c..~ te,- ~~/e (,a7’f c )—7 /5 ~Ij 0w# ~ Or)

1I) e ~~~~~~~~~ / / C c ~~,’i, ~~~~~ -q~-

T/~~~ e~ 1’~~~ 1~~ ar ~ Obla”1e4-( ~~c~/

4 sec~f-~0,1 / 0 0 ’ 
~~~~~~~~~~~~~~ a,,4



STORCH ENGINEERS Sheet b of ~
Project ~~~~~~ ~~~ • ~~~~~~ ‘ 

~~
‘ Made By R~— Date .i ~ / c~ - 79

— ____________________________________________________________Chkd By ~~ 11 1~ Date t)~~~~ 
:) /) 

-

fl .~~1PI~~~1 ~~~ Cj 141, ‘i e / 7~~ / / Cu ~

S1agc~ D’ -h~crg~~. 
,,_ Ld~~ _

6 - 
- - ‘

ci 4 -  
-

&
(11~

) (c~j~~)

z
- - 

4 14�o

i - P
/

/ ( - 

~~oeg

0 1

1000 2-ooo 1,ooo 4ooc, ç,oeo

S

_ ~~~~~~~~~~~~~~~~~~~~ 
—
;- J

~

•___ ___,

~

___ •____ _ _______ _ ___ _•_ ________ _

~

_ 
—~~~~

-—-—---——---



4 STORCH ENGINEERS Sheet 7 of &~
Project ~Ll1 H°P ’~ ~~~ e Made By ‘~~~~

- Date c-f 8 -~~~~

___________________________________________________________Chkd By 1~ ti 1’ Date f / /~ 
7!~~ 

-

- S7’a9e ~~~~~~~ 72~?b i/~~f,~,,-,

k/,1- . /~~ ~~~, /~~n~ ,- C
1~~/ev-

~ ad.j .
(f 1) - (cls ) (7’t) ~ octo~

.- (cfs

— - -

o 4 a — - - 4

-
~qq . o 2.S 2.0 4.9 /83 / .3 -

8o 1, o 4.o /‘8 ~~/8 2.3 —

S~o ~‘~ o 7a4 2•C c.?7 ~ .C&

~~o 3. o ~.o 2-0k ‘?X 2 ~,/ c’.9~ ~l F Z -

- - 
8_ c’ 4-0  ) . 0 2�� / 2~oe 3.q ATc j ; 

~~~ z.

- 

~~ 0S, O ~ .� ~‘~c o 7  / 4~~~ 4ç c’~~~

A ’o*e -
• #1dj ~ -�-i’~’~e#i -~’ ~~~~~~~~~~ app/ ’~~1

L-c- he ’--, ~1e~,- ,s r~’bnierq~4.
Rat. !—/ ~8 H( , td6ook of— Fl~~di -4o/ / c .~

<‘~ q e -t- -4/

L



- — --~~~~~~~~~~~ - - -~~ -~~~
- - — — ~~-- ‘--‘ - ‘ 

- -
~~
-

STORCH ENGINEERS Sheet 8 
_____ 

-

Project ~~~ ~-
‘ ‘~-L 7-~ i-’ I Made By 1~I- Date ~~— ~~ -il 

-

_____________________________________________________________Chkd By I’ I)? Date I)~~~~~ ~~~~~

~ 1e~qe 7~,~cj~~1- Cvr~~~

- 

- 
- 

-

7�p af
W .L

• (-t~~) c.4~
1~ -
-
~~~ go, - - - 

7~~ ’-~~~ 
0

• / 7~~7.O

/ 7q9.o 23z

- 

_ / 801.0 ~~~36

-,qq 1’ 802.0 8c~5
/ ~‘IL

I 8o~~o

/ - a oc.o

~~q-i 

t -

7qç

- 

0 t,ooo

- - -~~~~—~~~~~~~—



Z r~~~~~~. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-- -- - -

~

—- -.-“ -

~~~

-- —

Pai- i’ 8

I
- 

_ _ 
- - —--~—— - •~~ -~ LJ I%~~~

_ - —

-——  ~~
-- ---

~~



STORCH ENGINEERS Sheet / of 8
Project tv(i,#e. t-/ ~~4,~ ~ ~~ ke_ ~~~~~~~~~~~~~ Made By ~~“~

— Date ~~~/Z- 79

Chkd By ~~‘1! Dote ~~~2~I~~~ 9 -

/ lt/ ’€,/ I r , C  4 7-taiL/ 5, � -

~ w-io.~L hL1 dy0q ~— apI~ of- h’hi1-~. /‘i~.i~do~~ ti~~ ~~~~~~ ii -

be ~~u,i~~1 c-4.~? / 7 ~ ou* t/o i~
j “ic~ d#-~qr4pI) °t 

-

~

H-1. #iop.c~ ~~~~ an4 77~,e~~ /-~~fe4 7
~~

-
~~~~/i

‘h~i~~ ~4~~44Ct.J L k-e~ 2’a~,., -

i / a  1~(~~~~b1 241
1-4 

- 
-

4req ,.� ,t~~ d~~~~t , L

1 

£.~cc4e4 -

/.‘ l4I~ ~~~~~~~~~~~~~~~~~~ 4ii 4 O.i~~ 6-~/ /,~...

S7’tb -? ‘4fr- )j ./rP-4-t l ,  -

77;~~~ of Co,,Ce,~~’,-ep 1,o,, T~~~~5~~ S C-S

- 
- (‘~~~,- ~~~~~~ ~

l / .e44o14j ~~~~~~~~ ~~~~~~~~

Le~.1ri, cJ- o e ~-i~~~,’ j~/cts~

c io,~. 
- 

=

VP- I - oj - -h-a v ~ / C. ~

7�.. ~‘c~oo /
/.36 1

~.r

---_- ----_ _

____ i I
II~IEE ITIT - A



~

-
-

~~~~~~~~~~~~~~~

----- -- ---—-

~~~~~~~~~

STORCH ENGINEERS Sheet ?.- of 8
- Project i~

)/)r# -~ ‘~f~—’~dt”u~r ~~ ~~~ “ Made By ‘~‘L- Date _ _ _ _ _ _ _ _

Chkd By ~~~~~
-“ -

~~~

‘ Date _ _ _ _ _ _ _ _

- - Th~1~ Of Co~i~~e-~p -h- i~j 1io,., 
~~~ 

“ 

~~~~~~~~ ~~~~~~~~~

S~~� N~~~~~~ve~p I,

- H / 7C ’ -

-

. £~~: 3ooo ’

-

- 
•Tc~~ e’,,q I, -, -

- Ti ~:-e~ -*..-~~ 1’,o ~~ ~~~~~~ Ke-4

/4-~~~~

“ I-,’fl,,4 1,acik 
~t ‘~1’,”~4

~~
14fr”16-T 1 “

~~~/ ~~~~~~~~
°

~~~~
‘

• .tc• _ _

1im ~ Of C0 ’~Ce,,1,-4-ho,, ‘,

L / . ~~~~7i of Ofrer/ e7 ,~4 710 C() ~~~~~~

• S S’/o pe
- 

- Rc~~Ii,ie�~ Co cJ- . de~ce ?~~‘~
- 

2~, ~~OOO (
~ .8 

- 
—

- ~f~ o .s-c 
-

- 

= 
~~-Z ”4~~ 

,.~~~~ 3

- 
(,

~~Q I,, /7p,
- 

- 

~~~~~ ~ ~ C’~’) _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - ---—--~-----~- - - -



STORCH ENGINEERS SheeL.aL.... of ~9

Project -‘~-~~ ‘7 ’ 1-~ 1/  1A4 e~ ;‘ I’-’ Made By - Date 71

__________________________________________________________Chkd By 
‘~~~ 

I f~ Date ‘~ - - 7 ~

- 
- 

/La kr~ c1~r~~~e v~~/ v&i~, .e..

J~,~ -D rn~itf,.~ *e~t i p  I~’S4~~ 1t4~ip~~ q 4e~-,e~ j  p , Lo~

- E/e~ (,ti~~L) cci~fr~~e ~~~~~~~ (i4~:~) :

- _ 145• 0

/ 37

7~~6. 184- 
-

- 

- 

- 

h~c- i -i ~~ ~~~~-~~YAI~i / ( - ,~e lep -~
- 

c~~~~~~~
’-t~,’ -J-~o .~ vc-’v1-~~~-e

- 

- • 

a ~~~~ ~t~~4 e / ~~ v. 

~~~~~~~~~~~~ ~~~---~~~~~~~~~~~~~~--
~~~~~
- - - ~~~~~~~~—----- - - --~~~~~~~~~~~

-
-
- 

- - -~~~~~~



STORCH ENGINEERS Sheet ‘1 of ~~~~~~~~.

Project (‘—“?‘ “-C ‘/Q-~4~ lr ~~ ~~~~ 7~ ‘-i-’ Made By ~‘L~ Date ~~~~ -i s- --s’

- 

Chkd ByJ) ‘-1 i’ Date h- 2 L -

- - 

~~~~~~~~~~~~~~~~~IZ3 ’ ~~~~~~~~~~~~~~~~~~~

- 

- 

-

- 

- 

- 

of If l~~~~&9

_ _ _ _ _ _ _ _ _ _ _  

7S~~~~7
_ _ _ _ _ _ _ _ _ _ _  - 

p 7C3. 0 I
- I

- ‘74.6.6

- 
~~~~~~~~~~~~~~~~~~

- 

- 
U’ ’ • U

- 
Fv0ej j . & I e v ~~t .~~r’~~ 

~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 



STORCH ENGINEERS 
- 

Sheet c of ~
Pro ject J’~7 ‘t -

~~~ “ ( ~~-&~~~( 
1’ c ~ ~~ i~~~~- -2~ ~ ~~~ Made By ‘!LDate ‘~ 

‘
~~ 

- ~

Chkd By 3 ? ’ ’ - i ’ Date 6- ~~~-1~

- - 
~~~~~~~ ~ / S t ~s.-g .Q~

a -Co re,Le~ L~~
-
~~~~

-&4 cr-e~ tie4 &ie;r

- 
~ (dI t~/ ec1 -, ve / e 4 .~1 rl, 2~9 ’

- 

~~~~~~~~~~ ~~ C.-a.-i~1 be C~/C~~/ r,te4 -I,~~ -

- C~~ ~~~~~~~~

z.C3

~~~~~~~~~ I~á � ~~~ Ofr~ / / tv~~4f

s c•L14t . - -

S7~e’9e.. 2~
,SC / i4 r ~~~ 

Te~E? v /41,~~~ 
—

(,‘r )  (
~ -t )  ________

- 
- 

7çZ.7

- -7c~~.7 / 7~~
,

7~~~~7 2

- 7c~ ,7 3 3q~

7r~ .7 4

7c 7.7 5$. 

~~~~~~~~ A



—~~--- - - --— _ -
~
- - -~~~ --_~~-- _ __,~~~ ~~~ W~~5 ~~~~~~~~~. 

- —‘ - -.-
~

- ----

STORCH ENGINEERS Sheet ~ of ~
Proj ect (‘Ji? ‘~~ -C A ~ L-’T ~~ -~~~ ~~~ ii-’ Made By ,E’L Date ~ 

-

Chkd By T~
I 1’ Date ,~~ 

- A- 7~

Spilf w~y
- - 

~~~~~~~~~~~~~ ~~~~~ 
-

- 7c7.1_ -
. 

C

- 

0
/

- ~~V . L .

- 
p’ 

(
~~~ (‘u)

/
- / 152.7 0

-

~~~ / 7c3.7 ~~~
7C4. 7 ,  

- 

15 -1 2i~~
-

• 
- / 7~S~i 3T~

- / - 7�~~.7 CFo

/ lr l. 7 ~53

7Sz. ’l __________________________________________________

Z o e 4cc , - 

8°’ Log o

- 

- 

- 

~~~~~ 
-



~ 
- 

— 
- - -- —-—--~~~~— ~~~~~-~~ -~— ~~~~~~~~ - - —~~ ---~~ - -

STORCH ENGINEERS Sh..t 7 of ~
Project (‘-~h i’~’~- “~Ie “C cv ‘~~ ~~~~~~ Mode By eeL.. Del. ~~~-‘ ? -

,‘ / ~ 2 
~ Chkd B~ ~.~‘cc Oat. 8’ / 7 79

2ra~Q ef c c .~1 C~~~/C i/41
1
~~c,, 

-

Ou#I ci’ Work.~ Capaci1c,~ Q~ bcrr’~1/ ,b~~t,/ 

3G”CpIP -

_ _ _ _ _ _ _ _ _ _ _ _ _ _

~ef— -I’4’t~A r t ’ i i , c .  -t’~~ r4-~ 4-t~r i-i~~ ~ e 1 c c tg o$-~ c’-~--
- i—b~ ~~~~~~~~~~~ C~ t e - --1~

~-i.-i~~~~~~~~t ~~ itr0 I -fv r 3k ” C.-~-iP

~1” ~/b

- -• 

- ~~r~~~ 4c~~~ 1c u 1A - f - ; oa,

(itc-j i) (~¼-f -t) ~1’~
) ~~fs) (~~f~~) 4c-,f r / d~ 44~~S

EL~ V ~7Of~ . C-E 4~~ThRA~ 4. / 1 t~~ ..4u9 ~ . 
______  ______

75c — — — — — — —

7c3 320 -7
206  6 ?  / 37 /.c

H -in 1/ 4  c 6o
88 - 

~~~~~

22.. 44 0.7
74’7 I / 9

/ 4.c 9 0.l
74~~, 0 0 0 

_ _ _

_ _ _ _ _ _ _ _ _ _  _ _ _ _  _ _ _ _ _  _ _ _ _ _  _ _ _ _ _  

Tofal 3.2. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 



~~~~~
---

~~~~~~~~~~~~~~~~~~~~~~~
---—-

~
---- -—-- -— - -------—- ------- —••------------- —--------- —•-— ---p.- -~~~~---~~‘W ---- --~~---_~~~~~-- - -

F -

STORCH ENGINEERS Sheet 8 of L .....
Project ~ r4 ~- -~Vt” t~J L~’~k~ Made By t~L— Date _________

- 

Chkd By ~~~~‘-i 1’ Dale / -  ~ A - ‘j
~~

- 

Ove~~1opp’n~ ~~ tent;a/

çô -

4 0 -  
- 

-

2~0 -

over -7%~pp~--7q OCC~d p-5 Q7~

10 L~
/

~-~~~~~ 
~~,e v- ~7s 3.7 c~;’~ ~ _ _ _

Il ~~~~~~~ ~~~~
( I

I -, -

• a 4oo 8cc, ‘200 /~~~oO

OC)t,iU/0 c4) (cf~)

~~~Ih~ - -- ~~ __ 
_ 

- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~


